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COLOR LIGHT fclMiTTlNG DISPLAY DEVICE 



BACKGROUND OF THE INVENTION 

5 1. Field of the Invehtion 

The present invention relates to a color displ ?ty rtevice having 
3 .sftl t -emissive element, suchdsanelectroluminccccnce (hereinafter 
oimply referred to as "^FJ.") element, and a color luudifying element, 
such as a color filter through which only lighr. ot a cerrain spectruiu 

10 is transmitLed. 



2. Description of the Related art 

Hecently, EL display devices which use an EL element have 
attracted much attention as an alternative to cathode ray rube tCKT) 
15 di«?playdevicesandllquidcry:5Ldl display (LCD) devices. Asasystem 
for achieving a rnlor EL display device, in addlLion to a separate 
provision system in which omissivp.m;jrftrialsvhicll emit three pxlitidry 
colors of R, G, and B arc used, a system has been proposed In which 
a color modifyiiiy element which emits or allows transmission of 
20 a color whir:h is different fromi that of incident light, ouch as, 
for example, a color filter or a color changing film ia used with 
dn emissive material of a single color. 

Fig, Ih la d planar view schematically showing an EL display 
' dftvvce according to such a color modify iucj system. Pixels each having 
25 an EL clement and each provided in a region surrounded by d gate 
aiynal line 51, a drain oignal line 52, and a drive power supply 
line 53 are placed la a matrix form. A color component is assigned 
to e^r,Y\ pixel and emissive regions Er, Eg, and Eb realised by EL 
elements are formed in the pixel regions. The areas of Lhe eirii«.5ive 
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regions Er, Eg, •snri Es indicate the areas of the colore which are 
acLueily viewed. The emissive regions are formed to have identical 
width (W) andheiqht (H) such that the emission areas of thP. ditferent 
color components are equal to each other. 

G Fig. IB is a schematic view showing a cross section along line 

C-C or Ficj. lA. Color modifying elements which emit liqht uf 
red (R), green (G) , blue (B) colors are formed on a subst.rste 30 
and EL elements RO which emit light yl an emission color common 
to all EL elements 80 are formed above the color modilying element 

10 89 at posiLions corresponding to the color modifying elements 89. 
Light from the £L elemeuL 80 is emitted to the outside through the 
color modifying element S9 so that a full-color display is realised 
using BL elements common to all pixels (having the same emission 
colot) . 

15 A color filter, which is one type of color modifying el«mftnt, 

is chairactfirized m that light of a certain wavelength band within 
the i.ncident light is al lowed to transmit through so that a certain 
color component is obtained, and tho. color filters for R, G, and 
3 colors hdve different transmission wavelength bands and 

20 transmirtances, that is, the Liansmission (absorption) spectrum 
is different for each cnl or filter . Because of this characteristic, 
in order to obtain different color componftnts at a desired luminance 
m liqht which transmitted through the color filters snd which is 
viewed from outside, density of current to be supplied to the EL 

25 clement must be changed tor each cclor component based on the 
transmission (absorption) spectrum of the color filter and liqhL 
emission spectrvim of the EL clement. 

A color Changing film, which is another type of color modifying 
element, converts incident light Into light of a particular 




waveiengch band to obLain light of specific color compcnenr. More 
specif ical.ly, a tluorescence rndLt^iidl or the like iz used in a color 
changing film which absorbs inrident iighr and emits to the outride 
light having a wavelength different f rciu that of thA i ncident light . 

5 Tn such a color changing lilm, because different materials are used 
for different co1nr5? ot emitted light, thtt wtaveiength bandc and 
conversion efficiencies of emitted light differ from each other, 
in addition, the conversion efficiencies also depend on thft emission 
spectrum ot tne incident light. Therefore, in order to obtain a 

10 dccired luminance in each of the color components of liyht emitted 
from the color changing film and viewed from outside, the densities 
Of current Lu be supplied to the EL elements must be set for each 
color component based on buLh the conversion efficiencies of the 
color changing f i 1ms tor different color compoiieats and the emission 

15 spectrum of each EL element. 

However, because EL clement more rapidly degrade when the 
density of supplied current is increased, the degree of degradat j on 
of ro 1 ors increasingly differs ovt-L Lime when densities of the current 
to be supplied to the F.T. elements are changed for different color 

20 compcnents. In other words, there has been a nrohiem in that, as 
the usage time of the display device is increaocd, brightness baJ ance 
among col or.'^, that is, white balance, is dti^iLroyed, and the lifetime 
of the display device as a whole is shortened. 

25 SUMMARY OF THE INVENTION 

The present invention advantageously provides a color dir.play 
device which can mAint;:?in a high display guallty over a long time. 

According to one aspect cf the present invention, there is 
provided a color light emitting display device, comprising « 



plurality of emissive? reainn.s corresponding to 3 plurallLy ol ccjlor 
cuitiponenzs, wherein the plurality of emissive r^^jgions in r.urn 
corr.prises a pluraliry of tjmisiiive elements each having an enissive 
element layer betwpftn two electrodes and which eiuiL light of the 

5 same color, and a plurality of color mnriifying elements provided 
at d b ide of the device closer to a side to be viewed than thp. prni ssive 
elements correspondinq lu di least some of the plurality of emissive 
elements, for emitting light having an emission aptictrum which is 
at least partially different from an emission .spectrum of incident 

10 light; the euiission light from the plurality of emissive elem^-snts 
i-s viewed, in the emissive reqiouii cuixesponding to the plurality 
of the color modifying ^iiements, through the correspufiUing color 
modifying elements; and areas of the plural ity ot emissive regions 
correspond to ratios of modification efficiencies between luminanrft 

15 ot light emitted from the colur modifying element and luminance 
of light .iTir.idftnt on the color modifying elemeriL among different 
color components of the pli.ir;^lity of color components, and to 
luminance required for each color component nece5;5^P5ry tor white 
display ur a predetermined color represented by addition of colors. 

20 According to another aspect of Lhe present invention, there 

is provided a color light emitting display device, compricsiny a 
plurality of emiocivc regions corresponding to a plnr^lity ot color 
componentii, wherein the plurality of emiocivc regions in turn 
comprises a plurality of emissive eleiuenLb edch having an emissive 

2S element layer between two elect rnrift.^ ^na which emit light Of the 
same color, and a plurality of color modifying e.lpments provided 
on a side ul the device closer to a side to be viewed than the emissive 
jaiemen-: to correspond tc at least some the plurality of emissive 
elements, for em.itring light having an emission spectrum wnic:h lb- 



4 




at le.i^?it partially different from an emission spectrum of incident 
light; light emission from the plurality uf emissive elements is 
viewed, in the emi32ivc regions corresnnnding to the plurality o£ 
cnlor moclif ying elemeiili>, through the corresponding color mndi tying 

5 clement and st le;^sr one layer which absorbs at least q portion 
of incident light , and the areas of the plurality of emi^jsi v-e regions 
correspuiid to ratios of modification ef f ic.i pnr.ies correspondinq 
to luminance of IncideuL light and luminance of emitted lighr. in 
the color modifying RLement and transiiiiiJSion efficiencies of the 

10 layer absorbing at least a portion ot the incident light, among 
different color componentc of the plurality of rroior components, 
and to a required lumindnce for each color component necess;^ry tor 
white display. 

According to another aspect of the present invention, it ia 
15 preferable that, in the color display device, the areas of the 
plurality of emis^^lve regions are directly proportional to a ratio, 
regarding ftach color component, between luminance of light emitted 
through the color modifying element and the lay«L for absorbing 
at least a portion of the incident light ;^nd the luminance requiied 
20 for each color component necessary for white displ;^y. 

According to another aspect of the present invention, it is 
preferable that, in the color display device, the color modifying 
element filters the incident light <?nd allows transmission of ] iyht 
ol a specific wavelength band or changes the .inrident light into 
9.Fi light of a different wavelength and emits the changed light. 

According to another aspect of the prtiient invention, it is 
preferable that, in the color disp'^y device, the modification 
efficiency of the color modifying element correspnnrif? to a 
transnission efficiency of the filter or to a color changing 
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efriciency ol & color changing material. 

According to anoth^i; aspect of rhc present invention, it is 
preferable that, in thft color display device, when a power is suppl isd 
wiLh Lhe same current density to th« ^missive elemeriLs provided 
in the plurality »Z emissive regions and light is emitted, a 
predetermined white display or the lik* is achieved on a side to 
be viewed. 

According to another aspect of the present invention, ii is 
preterable that, in tlie color display device, the layer whi rh absorbs 
at least a portion of the incident liqhL includes an optical function 
layer. According to another aspect of the present invention, it 
is px«rerable that, in the color display ri«vice, the layer which 
absorbs at least a portion of the incident light includes ^.n insulacing 
layer which is formed between the emissive element and a side nf 
the device in which HiJ5piay is viewed. 

According to another aspect of rhe present Invention, there 
is provided ^ color display device having a first emissive region 
;^nd a second emissive region associated with different rnlnr 
components, the color display device comprising a plurality of 
emissive elements each having an emissive element layer between 
two electrodes and which emit light of the .?am« color, and a first 
color modifying element end a second modifying element provided 
on a side of the ri«vtce closer to a side to be viewed then the cmissiva 
element and corresponding to at. 1 «ast some of rhe plurality ul emissive 
elements, fcr emitting light of an emission spectrum which is at 
least partially different from an emission spectrum of the incirlftnt 
light, rhp first and second color juydifying element emitting light 
of different colors, wherein in the first emissive xeyion, emission 
liyht from the emissive clement is viewed through the first color 



rr.odifying elenienL; in the aeccnc emissive regior. pmlsslon light 
f roiTi the BTTii ssive eleirieriT: is viewed chrough the second colormcdif ying 
element; a modification efficiency correspondiny Lo a ratio of light 
emlti:6d fi-um the first color modifying element wir.h respect to liqhL 
inc^dftnt on the first colui modifying element is higher th??n ;\ 
modification efficip.ncy correspondlnq to d i<atio of light emitted 
from the second color modifying element with respect to liqhL ±i-icident 
on the secund color modifying el©m©nt, and an area ot the first 
emi i ve region is smaller Lhdn an area of the second emissive region . 

According to ?.nnther aspect ot the preijent invention, it is 
preferable that, in the color display novice, a ratio between Lhe 
areas of the lirst emissive region and the second pmi ssive region 
corresponds to a ratio between; a luminance, required for uhitp. 
color display, of the color component ^^uLresponding to the first 
emissive region with respect to ^ luminance of the liyliL emitted 
from Lhe first color modifying element; and a luminance, required 
for white color diiiplay, of the color component corresponding to 
the sRcond emissive region with rei>pect to a lurranance of the light 
emitted from the second color modifying element. 

Configured as described abov^, the present invention 
advantaueuusly provides a color display device in which white and 
othP.r colors, including thobe uxeated by addition of colors, can 
be displayed while driving each of light emiLLing elements 
corresponding to different color components with the same current 
density, even when emissive elements having light emission of the 
.same color are used and different color componcnta are aocociated 
with the emissive el p.mftnts and in which uniform degree of degradation 
(luminance half life or the like) of a light emitting material such 
as an EL iuaLerial of an EL element, for example, can he pr,.qi ly 




maintained. 

In addition, by applying an aging t re;?r.Tnftnt tO ensure r.hat 
the race of degradation of light emission in a portion of w;^\'ftiengT:h 
bands is const;=int, it is possible to maintain substantially uniform 

5 current density when an arbitrary r.oior display is perfurmed on 
rhe cverall surface even in an EL elernent having different rates 
ot degradation at differtsnL wavelength bands. Thus, it is possibjp. 
to supply an El. di .splay device having a high quality and long lifetime 
with superior brightness balance even after the accumulciLed a.5age 

10 time becomes long* 

RRTRF DESCKit'XiON OF THE DRAWINGS 
Fig. 1 is a schematic view showing an arrangement of emissive 
reyions in an EL display device of related art. 
i5 Tig- 2 ib d schematic view showing an arrangement of emissive' 

rpgicns ot an t;L display device act;uiding to a preferred embodiment 
of the present invention. 

Fig. 3 is a plan vigw showing emissive regions and their 
periphery in an EL display device according to a preferred embndi m^nt 
2U ot the present Invention. 

Figs. ^lA and 4B are cross sectional views of an EL display 
device according to a preferred embodimp.nt ot the present invention- 
Fiys. and SB are cross sectional views of an EL displ;^y 
device according to a preferred enibodiment of the present invention . 
25 Figs- 6A, SB, 5C, and 6D are cross sectional views showing 

different manufacturing steps of an FJ. rtl splay device according 
Lo a preferred embodiment of the present invention. 

Fig. 7 is a schemdLlc view showing a mask used in manufacture 
of an EL d''!=5plfly device according to a oref erred eitibodiment of the 
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present invention. 

■ Fig . 8 is a cro.e.s sectional view of dfi EL display device according 
to a preferred embodiment of tne present inveution. 

UESCRIPTIOW OF PREFBWIED EMBODIMENTS 
Fig. 2 is a eiaaram conceptually sliowing emissive regions of 
a uluiality of pixels in an EL display device accordiiiC) to a first 
preferred embudinient of the present invention, in fig. 2 is shown 
a con figuration ccramonly i.*f erred to ao a "stripe arrangp.ment", 
in which ainissive rP.glons of pixels associated with color components 
of three primary colors (R, G, snd B) are periodically arranged 
m a row direcLion end the aame color compcnent.s are arranged in 
the samp, r.oiuirai. In the EL disy lay device of the present embod.imftnt, 
each of the pixel s iJ5 associated With one uIR, G, andD, and full-color 
display io achieved by synthftsizing light from R, G, and D pi>:el5. 
In th« emissive regions of the pixels, F.L elements In which the 
same material is used and having light emission of the same color 
(for examp3p., wnite) are formed, as will be described below. The 
white light from «ach nf the tL elements is modified (including 
wavelength conversion and filtering) to R, G, or B liyhu having 
an emission spectrum different from each other by a r.oior modil'ylnq 
elemenr. (2a) such as a color filter or a color changing film prov.irtftd 
corresponding to the F.T, element and is emxLLed to the out.'iide, 
Siciiasive regions B«, E^, and which emi t 1 Ight of B, G, and 3 culors 
h;ivft a common heighL (length in a vertical direction) H and unique 
widths (length in a horizontal direction) W^, w«, and w,. A method 
for setting the h«ight and widths Of the emissive regions will be 
described further below. 

Aloiiy the periphery of the plurality cf e.mis.= ive regions 



Es, end arranged as described, a plurality yf gate signal lines 
51 ere formed to extend along the horizontal di rection and a plurality 
nf drain (data) Siqnal lints S2 and a plurality of driv^ powftr supply 
lines S3 are formed to extend alony Lhe vertical direction. A 
distance Dh from a gate signal line bl to each emissive region and 
a distance Dh Iiom a drive power supply line 53 tr> each emissive 
region are set to a constant value regardless of the widths M^, Ws, 
and Wo of the emissive regions, by settinq the distances in this 
manner, when the gate signal line 51 and the drive power supply 
line 53 are placed, spaces formed on an upper side and left side 
of each ot emissive regions S will have a common shape, which allows 
for placement of transistors, which are to be described later, in 
the same position and with the same sh^pe. According to the pxesent 
embodimenL, it is possible to act the emissive regions F. corresponding 
to each color componenL Lo a desired area and to more effsctivftly 
use the sp^r-.e. 

The above-described structure is a preferred configuration 
ol Uie present invention, but the present invention is not limited 
to this COnfiquraLiun, For example, the arrangement form nf the 
emissive regions is not limited to d stripe arrangement as described 
above, and may be, fnr example, a delta arrangement. In a delta 
arrangement, emissive regions corresponding to different color 
components are periodically arranged in the row direction and are 
perindir.aily arranged in the coluuui direction, and, in particular, 
the arrangement in the column direction is Shifted for each row 
from the position of the previous row by ^ predetermined pitch, 
in a delta arrangement, three emissive regions which are 3rij.5cent 
to each other are emissive reqiuus corresponding to different color 
coraocnents in both the row direction and colunui direction. The 
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arrangement only requires that at le^isr. one Of the height and Lhe 
width of the eiuiiisive regions be unique for each color cnmnonent 
and Dii and Ih need not be constant vdlaec. In consideration of the 
cose of arrangement of thp Aml55sive regions, however, xL is preferable 
that one of the height and width be ccmnon to the emissive regions, 
and, in particular, in consideration of the efficient usage of thft 
space, It is prpf^:!rabie that the height be cunimon to the emisaivc 
regions . 

A method for getting emissive regions of an EL di«;play device 
when a color filter which is one type of a color modifying element 
having a rnlor (wavelength) conversion lunctionality is used will 
now be described. An EL element degrades more quickly as the Uen.-sity 
of current flowing through the EL element increase.s . The degradation 
in turn leads lu changes in luminance (in many cases, reduction 
of luminance) and, thus, it is very important to achieve a uniform 
rate of degradation i n a 1 i EL elements in order to maiiiLdin long-term 
brightness balance (white balance) in thft display device as a whole. 
In coiiijiaeration of this, by matching the current densitip.^ ot the 
current to flow through the EL el^sxuents for different emicsive regions , 
when a cominon matftrisl tor an LL element is used ia all emissive 
regions, it ie possible to obtain unifnm degrees of degradation, 
mure specifically, uniform luminance half lives, of the r.T. m;5terial 
of the emissive reyiuns corresponding to different color components 
by match-ing the initial luminance lO of thfs culor components. That 
is, it is possible to maintain overall brigntness balance. 

(i) An organic EL clement to be used and color filters 
corresponding to dirierent colors are selected. Because an organic 
EL element h;^* a unique light emission speclJiuiii and a color filter 
has a unique transmission (absorption) spectrum, it is Dossible 
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to determine, frcm a product u£ these spectra, a chromatici r.y of 
light of each color component atter cransiRitLiug through the color 
filter (emission spectrxrr of emitted light.) and luminance before 
and aftp.r transmission thiOU9h the color filters of different colors 
5 when current of equal current densiLy is supplied to EL elements 
coi responding to tha emissive regions (luminance ol incident light 
and luminance of emitted light) and/or a ratio between the lumindiice 
of incident light and the lumiuance of emitted light. 

When the luminance of the t;L element in eaeh emissive region 
10 belore the light transmits through th« color filters is respectively 
Lr, Lr.r and Lb and the transmission efficiency (herfi, this efficiency 
is idfintlcal to a ratio of luminance (transmittance) of emitted 
light (transmitted 1 ight) with respecL Lo the luminance of incident 
light) of each of the color filtsrs is respectively TEr, TEg, and 
i5 TEr, the Iwiiinance after the light transmits through each of tha 
r.ftlor filters is, respectively, Lr-TEx, Lg-TEs, andLe'TFe- A ratio 
among the luminance of color components after the light transmitted 
through the color filters may be, for example: 

7i) Lr-TLr'.Lg-TEcILb-TEb " 3:S;2. 

(2) From th« chroni;4ticity determined ia (1), luminance of each 
color desired at the side of viewer for achieving white hdving a 
chromaticity iiecessary for display at the side of the viewer Is 
25 automatically detprmined. For example, a ratio of the required 
lumir.anco of light of «ach color of R, G, and B at the side of viewer 
may be: 

9^'. Ho'- &i = 1:2:1. 
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(3) ?Lom i-atios in (1) and (2), luminance o£ the organic EL 
el-ment (wnicn is equal to the luminance of the incident liqht Lo 
the color filter if optical loss uii the path between the elAtnent 

5 ciiid the color filter is almost 0) before the Ixyht transmits through 
the color filLer which is necessary for acnieving the required 
Uimin^^nca at the side ol uhe viewer for each color can he determined. 
The necessary ratio ot luminance among organic EL elements within 
emissive regions corresponding tn ditferent color components before 

10 the light transmits through the color filters i n the above-descr ibed 
examplp. is: 

aB/(L=. TE,):a,/(L,-TEo):a,/(LB-TE,) = (1/3) : (2/8) : (1/2) - 4:3:€ 

IS (4) The emission dLsas of the different color components are 

set based on thR ratio of luminance calculated in (3) . In the present 
embodiment, the emission areas (Sr, Sg, and Sb) of different color 
components are set so that the arftas are directly proportional to 
the ratio. That is, the areas are set so that the tollowing conuj Lion 

20 (i) i s .satisfied. 

Sr:3g:Sb - a^/ (L„- TEr) : a^/ (Ls- TEc) : as/ (Lb* TEr) (i) 

Tn the above example, the condition (i) becomes: 

25 

Sr:3g;3s = (1/3) : (2/8) : (1/2) = 4 r : fi 

Thereiore, the areas of R, G, and S can be set to sarisfy this 
ratio. In this procedure, it is preferable tc set the widths W., 
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Wg, snd Wb ot the emissive regions coxjceiiporiding to the different 
color components to be directly proport "i nna i to the rario calculated 
in the above-described procedure (3) based on the ratio of luinipsnrt> , 
By setting the areas in thi:? mdnner/ the heights of the emissive 

5 regions Kn, He. -=inrt H3 can be sez equal to each other, which aliows 
for cacy design and efficient usage of thft space. 

In order to prevent reduction of contrast by a reflection of 
light incident from the outside Lhe display device, a reflection 
prevention fi.lm ?ind/cyr a polarization film may be provided uxi a 

10 side closer to the viewer than an organJc F.T. p.lftTnent. In addition, 
in order to prevent damage to the EL element due exposure to 
ultraviolet liyhL (UV rays) from the outside, an optical function 
layer such as an UV cut film may be used on the i>ide closer to the 
viewer than an organic ZL element. Rach of these optical function 

15 layers such as the reflection prevention film, polarization f ilm^ 
and UV cut film has* ci unique transmission (absorption) spectrum, 
and thus at least a portion of the liqht iiicideiiL* oxi thes^ layers 
is absorbed. Therpfnrft, when these optical function layers are to 
be used, in addition to the transmission (absorption) ^p^.r.tr,^ ot 

20 the color filters, the transmission efficiencies (transmission 
(absorption) spectra or optical luyses)) of these layers must also 
hp rnnsidftred in order to set the emission areas. In this case, 
the change in luminance (ratio of luminance) in thp ahove-descriiDed 
process (1) may be cot to, instead of a ratio of emitted light with 

25 respect to Incident liqht in the colur lilLer, a change in luminance 
(ratio in lomi n;^nrp.) hftfore and atter transmission of light through 
all of the color filter, reflection prevention film, r^o^ ^ri T^wi an 
film, and/or UV cut film. In addition, when other films or layers 
are also formed on the sice clo^ser Lu Lhe viewer than the EL element. 
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fcr example, when & buffer layer, a gate insulating layer of a TF?, 
an inter! flyer insulating layer, and a planarlzaclon layer whicli 
will be described below ars formed between th-^ EL 'rlement ^r)d rhft 
siuusLiate/ it is preferable that the transmission efficiencies 
{transmission (absorption) spectra) of ihese Idyeis are also 
considered. More speci f i c;^1 1 y, in pj ace ot the "L-Thi" term in the 
abovc-dcccribcd equations , a product of th© luminance of the incident 
liyhl, d ifiodif icdtion efficiency of the color modifying element 
such as a color filter, and a transmission efficiency of the optical 
function layer may be used. 

In fin EL dicplcy device having a color modifying element euch 
as a color filter* and a color changing film, organic EL elements 
having a common structure are formed over Lhe eaLirt; buiface. In 
othp.r worri«:^ hp.c^anse organic layers which are common (that is, made 
of the same material) over the entire surface can be formed, by 
supplying current of equal current density to the EL clement:: in 
differeiiL eiiiibbive reyioiis, IL is possible to obtain a uniform rate 
OX degradation of emission luminance in all emissive regions. 
However, depending on the layer structure of the emi.s.?Sve lAy^r 
and emissive material used in the emissive layer, etc., different 
tiiuiii^jiun bciiiUi! mdy have dif fererit. degradation rates, and therefore, 
the Luminance half lives may differ, for example, in a structure 
in which an emissive layer comprising a plurality of different .1 ayprs 
which emit light having colors which compicrncnt each other is employed 
Lc realise while coloi by audition of light from the different layers, 
the luminance haiflives of the different layers differ from each 

other, and, in a structure in which thft p.ini .^fi-i vft laypr i JT\<^cif: of 
a single emissive material, but the light emission spectrum changes 
as the emission time elapses. In cases such as these, it is possible 
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r.o Obtain a uniform luminance halflives in all amissive regions 
by adcitiona]1y considerinq the luminance half lives in various 
wavelengths bands in the process of aeteriniiiing the emission area. 
That is, if the luminance half lives ot emission luminance in 
wavelength bands coiiesponding to R, G, and E are respectively Tr, 
To, and Td, thft required conditiun is represented by the following 
equation (ii) . 

S^rSciSs = ap/(LR-TER-T,.);ao/(LG-TEG-T«): a,/ (L^- TE,- (ii) 

In addition, there msy be a situation in which a change in 
the xdLe cf degradation {luminance chanfje) ot emission in the uverall 
emissive layer ot in an arbitrary wavelength band is high at initial 
stages of ftmi ssion and the rate ul degradation converges to a constant 
value after a predetermi nftd period is elapsed. In such caacs, the 
emission area must be determined jn consideration of Uie change 
with respect to time in the rate of degradation at the initial staqes 
of emiss ion . However, in order to eliminate this need for cons idering 
the change in luminance with respect to time at the initial stages 
(because the amount of change may be large in some cases), it is 
also possible to apply an aging treatment to the display device 
(or aisplay panel) before the device or panel is shipppd from a 
factory. In this case, by using, as the values for T (T*., Tg. and 
Tb) , a luminance halflife mftflsured or simulated after the aging 
treatiuenL is applied, the luminance half lives ran be more precisely 
matched. ^5ore specifically, for example, when the rate 01 
degradation r.hanges uniformly for all wavelength bands, or when 
only the rate of degradation of an arbitrary waveleiiy th band changes, 
it xs desirable that an aging treatment hs applied until the rate 
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o£ degraci.:»t.i on becomes stable. When changes in rates of degrade! 1- ton 
with respect to time Hitter in different wavelength bands, on the 
othex hand, it is desirable that r.he. aging treatment be applied 
until the rate of degradation becomes constant in at lease one 
5 wavelength band- However, as the aying treatment and the iuinin?.nre 
halfiives arc in a "tradeoff" relationship, when uniform luminance 
half life is of higher priority, it is dftfitrable CO apply Lhe aging 
treatment until the lites of degradation become constant for all 
wavelength bands and/ when length of the 1-aminance halflife is of 
'10 higher priority, it is dssirablft to apply the a^jing treatment until 
Che rate of degradation becomes constant in one wavelength bdnd. 

With the above-deacribed method, it is possibJe t.o set Che 
emissive r«gion tor each color component for realising a desired 
white display (and consequently, full-culor display) while 
15 inaintaining a constant value for th« density of Che current to be 
applied to the organic EL elements having the same structure . Thus, 
when al 1 of the organic EL elements are driven for the same amount 
of time and with th« fsame current density, the organic EL elements 
will reach the luminance half ] i f e timing almost simultaneously. 
20 Depending on the design, there may be cases in which the emission 
areas cannot be secuied to correspond to the ratio of required 
luminance for thft EL elements In emissive regions corresponding 
to different color components. Tn such a case, it is possible to 
chdiiye (increase or decrease) the current HP.nsity of Che current 
X5 to be supplied to the EL element in which the emission are^ r.;innot 
be secured with respect to EL elements corresponding to other color 
components within s range which does not affect the function of 
the uverail device as a display device, to secure Che required 
1-aminance, even if such a ch=.nge results in different lurainsnre 
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hdlllives. In the prcccnt embodiment, the liiTni nance half lives are 
assumed to be subslsiiiLially equal within the range which does nor. 
affect the function ot the overall device as a display device. 

When a color changing film in which, for example, a f lucresceiiL 
material is used and incident light io converted to light in a cer^;:jin 
w;avftiength band to obtain liqhL ul a specific color component is 
used as the color modifying element instead of the culor filter, 
it is possible to achieve the luminance rpqnired tor color display 
while mainLdining the same current dcncity for currents to b-5 appl i p.d 
tn the organic bL elements of the eiuiasive regions of different 
color components through the same method of (1) - (4) described 
above by replacing the transmission effir.iftncy or the color filter 
by d conversion efficiency of the color changing film. 

In addition, when d combined structure of a color changing 
film and ^ color filter is used as the cului modifying element, 
only the transmission efficienry (transmission (absorption) 
spectrum) of the color filter need be considered in addition to 
the conversion efliciency of the color changing film, and it is 
po5?53ible to obtain the emission area:5 by using a ratio of luminance 
before and after ligbf transmits through the color chanqing lilm 
and the color filter in place of the luminance r^rin (luminance 
of emitleu light/luminance of incident light) in step (1) . 

wnen a color changlnq film is used in conjunction with a 
reflection prevpntion film and/or polarization film, it is unly 
j^ecessary that the conversion efficiency of the color changing film 
arid the transmission efficiency (transmission (absorption) 
spectrum) cf the reflection prevention film and/or the pclarizotion 
film be considered, ;=5no it is possible to obtain the emission cieas 
by using a ratio cf luminance before and after light trsnsmi ts through 
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the color changing fil:u diid the reflection prevention riln and/or 
th© pclari2ation f i Im in place of the luminesce ratio in step (1) . 

In addition, when either a color filter or a color chanqing 
film is used, when the desired color component at the side nf the 

5 viewer among a plurality oi emissive reyiona and the emission color 
of the organic EL element match, it is possible to eliminate d color 
modifying element in the corresponding emissive region and a] low 
the light emission Iruia the EL element to be emitted unchanged. 
In such, a casft. regarding the color component uf the original light, 

10 the emission area can be calculated through the above-described 
pioceas with the ratio of change of luminance (ef f ici p.ncy; TE) in 
step ( 1 ) being 1 . When the l-ominance half lives are to be additionally 
considered in setting the emissive regions, instead of concidcring 
the rate of degrada^^nn and luminance half lives of eitili>sive layers 

15 in wavelength bands corresponding to the color components of the 
pixelis' dii in the color filter system, it is possible to consider 
the rate of degradation and luitiliiance halflives of the wavelength 
band used for conversion by the color changing film dmung the emis:5ion 
light of the EL element. 

20 Fig. 3 is a plan view showing the periphery of the ftmis.sive 

region Sr of Fig. 2, Figs. 4A and 4B are cross sectional views along 
the cro.?.=i sections A-A and B-B of Fig. 3. A sLxucLure around an 
emissive region of an EL display device /jccording to a preferred 
embodiment of the present invention will now be described referring 

25 tc these diagrams. 

Two- first TFTS 10 connected In series with lespect to a drain 
signal line 52 and a portion of ^ .^itorage capacitor electrode line 
54 and a storage capacitor electrode 55 are placed between an emi s.«;i ve 
reqion Eg and a gcLe electrode 51. Each gate 14 of two TFTe 10 is 
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connected to gate signal line 51 (in the .i 11 ustrated example, 
the gate 14 and the gate siqiidl line 51 arc integral) . A dra.in 1 2d 
of the TFT 10 which .is placed on the side wf the drain signal ]in« 

52 is connected to a drain signal line ^7. A source 125 ol the TFT 
5 10 which is not direcLly connected to the drain signa.l line 52 is 

elactrically connected to the storaye capacitor electrode 55 which 
forms a storage capacitor Cj with the Storage capat;itor electrode 
line 54 (in the illuotrated example, the source 12s of this TFT 
lU is integrally formed with the storage capacitor electrode 55 
10 using the same semiconductor layer) . The source 12o of this TFT 
10 is connected to gates 24 of two second TFTS 20, and the second 
TFTs 20 are connected in parallel between ? drive power supply line 

53 and an organic EL element 60. Specifically, sources P7.s ot the 
two TFTs 2Q are connected to Llie drive power supply line 53 and 

15 drains 22d of the two TFTs 20 are connected Ly a drain electrode 
26 and via the drain electrode 26 to an electrode 6^1 of the organic 
EL element 60 Lo be described below. An emissive eleTne.nt layer 65 
and an electrode 66 are layered above the electrode 61 of the organic 
EL element SO. 

20 The storage capacitor elftctrode line 54 Is formed Lo oppose 

d conductive layer (ocmiconductor layer) 1? which also functions 
as the storage capacitor electrode 55 connected to the source i:^.s 
of the TFT 10, with a gate insulating filiii 13 therebetween. With 
such a structure, charges are srcumulated between the storage 

25 capacitor electrode line 54 and the storage c^ipsritor electrode 
55 to form a capacitor. The capacitor becomes a storage capacitor 
Ca for storing a voltage to be applied Lo the gate electrode 2i of 
the cccond TFT 20. 

Although the emissive region Eb having a rer.tanguiar Shape 
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is Shown in Fig. 3, in reality, the shape of the emissive region 
Eb :r.ay not b* rp.rr.anguler in order to secure as much emission srea 
as possible or due to design consr.rain-s . In the present embodiment, 
the shape of the emissive region noed not he. strictly rectanqular 
andmay be a shape which is appiuAimstely rectangular, and the present 
en-Jsodiment will be desr.ribed referring Lo these approximate 
rectangular shapes also as rectangnlar. in the above-described 
drawings, an einissive region corresponding to blue (B) and 
peripheral structure thereul have been described. The structure 
is not limited to B and similar structures are formed for emissive 
regions Eg and Ek corresponding respectively to green (G) and red 
(B) . 

Next, a structure ol Lhe first TFT 10 for switching and the 
storage capacitor Cs which is connected to the source of the first 
TFT 10 will be described. Tn this structure, a tup gate type TFT 
is employed as the first TFT 10 in which a gate 14 is placed above 
an active layer 12. An insulating film (buffer film) 11 made of, 
for example, SiN and SiO, is layered on a substrate 30. Above the 
insulating film 11, an srr.ive layer 12 made of a polycrystallinc 
silicon (hereinafter referred to as "p-Si") film is formed iu which 
a drain 12d, a source 123, and a channel 12c located between the 
dr9in i:ddandthe source 12s are formed. The source 12s is integrally 
formed with the storage capacitor electrode 55 which is also made 
of p-3i and is electrically connected to the storage capaciLor 
electrode 55 (the source 12s and the electrode 55 need not be 
int.ftgrally formed, tut the source 12s 'and the electrode 55 must 
be electrical] y connected) . A gate insulating film 13 made of SiOj 
and SiK is layered covering the active layer 12 and the storage 
capacitor electrode 55. Above the gat© insulating fi Im 13, a gate 
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elecLiode 14 and the storage capacir.or electrode line 54 made of 
a nigh-melting pwint metal such a?, chromium (Cr) and mclybdenuin 
(MO) sre tormed. The qate electrode 14 is provided above the channel 
12c snd the first TFT 10 is formed in Lhis region. The storage 
5 capacitor electrode line is p.mvi.ded ZO oppose Ihe storage 
capacitor electrode 55 so that the storage capacitor Cs is formed 
in this opposing region. 

An interlsyer insulating film 15 made of SiOa film, CiN film, 
oi- the like is formed over the entire surface coverlnq the gate 
10 electrode 14 And the gate insulating film 13. A drain electrode 
16 madft of a metal such as Al is fornied through a contact hole formed 
in the interlayer insi.i1 ar.-ing film 15 and the qdCe insulating film 
13 at a position corresponding to the drain ^y.ci, and a planarizatiuii 
film 17 whicli is made of an organic resin or the liVft is formed 
IS over the entire surface lui planarizing the surface. 

A structure of the second TFT 20 lor driving the organic EL 
clement and the organic F.T. ftlement 60 which Is layered above the 
second TFT 20 will now be described. In this .-structure, the second 
TFT 20 is also fuimed as a top gate type TFT similar to the first 
?.0 TFT 10, and the layers and films which are common with those of 
the first TFT 10 are formed simultaneously with the layers and films 
cf the first TFT 10. Some of these structurfts are assigned Che same 
reference numei.<al3, as can be seen by comparing Figs. 4A and Fig. 
4B. an in.suiating film 11 which ia made of, for example, SiM and 
25 SiOj is layered on a substrate Above the insula Liii<;j film 11, 
an active layer 22 made of a p-Si film similar to the active layer 
of the first TFT 10 is formed. In the active layer 22, a drain /2d, 
a .source 22s, and a channel 2Zc located between the drain 22d and 
the source 22s arft formed. A gate insulatinq film 13 made of SiOi 
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and Si« is layered covering ihe active layer 22. A gate P.lectrode 
24 made of a high melting point metal such as Cr and Mo is formed 
over the channel 22c. The second TFT 20 is formed with isuch a 
sr.ructure . Depending on the structure of the TFTs provided in each 
pixel, thst is, the structure yf the circuit or the like in f-ach 
pixel, the first TFT 10 and the second TFT 20 may be of the aame 
conductivity type or of different conductivity types, but the dctive 
Isyftrs 12 and 22 of these TFTs may be formed simultaneously, wiTZh 
an escaption f.hat the impuricy Lu be doped into the p-Si film may 
be different. Mors specifically, the active layers may be formed 
by, lor example, forming an a-Si film and polycrystalliiing the 
a-Si film throuqh l=i^er snneaiing or the like. As the gate electrode 
24 of th« ser.ond TtT 20 also, a layer which is formed and patterned 
simultaneously with the gat electrode 14 of Lhe first TFT 10 may 
be used. 

An inUerlayer insulating film 15 made of fln SiOi film. SIN 
film, or the like is formed over the entire surface above thfl gate 
electrode 24 and the gate insulating lilm 13. A drain electrode 
2G made of o metal and a drivP. power supply line 53 connected to 
5 drive power supply arc placed through contact Holes formed in 
the interlayer insulating film 15. and the gate insulating tiim 13 
at positions corresponding to Lhe source 223 and the drain 22d. 
In addition, a color modifying element 29 com;jxising a color filter 
or d color changing film for extracting lighr. ot a specific wavelt^iigth 
band tron light emission from the organic EL element 60 is placed 
ever a predetermined position of the inLer layer insulating film 
15. A pianarisation film 1 7 for pianarizing the surface is layered 
Lo cover these structures. An electrode. fA made of an ITO (Uidium 
Tin oxide) which is connected to the drain electrode 26 through 
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a contact hol« formed through the pianarisation film 17 is formed 
over r.hp pi ^.narization film 17 . An emissive element layer S5 which 
has, for example, a three-1 ^^yftred structure of a hole Irdnsport 
layer G2, an emissive layer 63, and an ©lectrnn transport layer 
5 64 is layered and luxmed above the electrode 61 and an electrode 

66 mac© of ?in ;:il))minum alloy or the like is^ formed covering the 
emissive clement layer 65. The emissive element layer 65 is not 
limited Lu Lhe illustrated three-layered structure, and may bc^. ot 
a single layer structure' or d layered structure of 2, 4, or more 

10 layers, depending on the organic material to be ussed, etc. In the 
example strueture of Fig. 4B, in a partial region between a hole 
transport layer 62 which is the lowermost layer in th^ emissive 
element layer 65 and the electrode 61, a second pianarisation film 

67 marift ot an insulating resin is layeied and formed. When the 
15 lowermost layer of the pmissive element layer 65 is, for example, 

a hole injection layer, the second planarieati nn film 67 is formed 
between the hole injection layer and the electrode 61. An opening 
is formed in the second pldiiaiization film 67 above the electrode 
61 so that a region in which the surface of the electrode 61 is 

20 exposed and io directly in contact with the em.i?«;ivp ftlement layer 
65 is limited. In other words, the emissive region E is defined 
by the opening in the secuiid planarization film 67. 

Tr. i s preferable that the color modifyinq element 29 be formed 
as close to the surface of emission (in the iiiustrated structure, 

25 on the side of the substrate 30) from the viewpoint of reduction 
in parallax or the like, ha shown in Fig. 4D, it is desirable that 
the color modifying element 23 be formed, £u£ example, on the 
inter layer insulating film 15 from the viewpoint Of parallax and 
problems during ::he ir^anuf acturing process . However, the color 



mrtditymg element 29 may be formed on any surface ir,r.Lucling the 
surface of the substrate 30 on the side of the viewer, as lonq as 
the color modifying element 29 ^ tormed at the side uloser to the 
Viewer than the electrode 61 (and organic EL elemftnt 60) . When the 

5 ref 1 fiction prevention fiLudnd the polarisation film described sbove 
are to be formed, these tilms may be provided on, for example, the 
surface of the substrate 30 on the side of the viewer. 

When aiiialerial which emit3 light of one of R, G, and B required 
for full -ml or display is used as Lhe emissive material {EL material) 

10 of the organic EL element 60 instead Of, for example, white, there 
is no need to place the color modifying element 29 In the emissive 
region of Lhe corresponding one of the color components Cf S. G, 
sndB. rorexample, wheiidblueemissivematcrialisusedasamaterial 
of the emissive .layftr bi, no color raodilyincj element is required 

IS in the emiasive regions correspond! ng to blue . When a colwi changing 
film is used as the color modifying element ?9, tor example, it 
is not necessary to form the color changing films corresponding 
to coior ccmponents. However, even in these ccocs, when a color 
purity of the emissjon color of the organic EL eleiiient CO is low, 

20 it is possible to use, as the color modifyi ng element 29, for example, 
a color filter having a low tranamittance for wavelengths of ether 
rftir.ponents or a color chauying film for converting wavelength 
(converting color) of blue incident light to blue light having a 
higher purity. 

25 As a meLhod for manufacturing an emissive region E into a shape 

set ss in the preferred embodiment uf the present invention, in 
addition to the above-described first method which uses the second 
plsnsrization film &n , there is a second methoa in which the second 
planarizsLion film 07 is not used, but the shape of the emis^sive 
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area io adjusted by a shape cf the electrode 61 nf the organic iL 
eleiueiiL, shown in Fig. 5A» The emissive region S in such a 
rcntiguration is defined by the electrode 61. In addition, there 
also is a third method in which the secr>nrj p ) anarization film 67 

5 is not used similar to the second method, but th© ©missive region 
E is adjusted by Lhe tsmissive layer 63, as shown in Fig. 5B. The 
ftni.sRive region fci in such a configuration is defined by the patcern 
"of the emissive layer 63. 

Figs. 6A 6D are cross sectional views showing different 

10 manuf acturinq steps in a lueLhud lor manufacturing an EL display 
dfivirre according to the present embodiment. These fiyuies 
correspond to th« cross sect j oti;^! vi p.w along the B-B cross section 
shown in Fig. 3. Manufacturing steps of an EL display device using 
lU^ LIlhL iiiethod will now be described referring to these drawings. 

lb h'ig. 6a is a cross sectional view showing d lirtiL i>Lep. In 

this step, af t^r a second ^PT 70 i s formed and an interlayer insulating 
film 15 ie formed covering the TFT 20 through a known method^ ?i 
drive power supply line 53 which is connected to the source 22s 
of the TFT 20 throuyh ci cunlduL hule formed in a corresponding position 

20 and a drain electrode 26 which is connected to the drain 22d cf 
the TFT 20 through a contact hole formed in a corrfispondi ng position 
are formed. Then, a color modifying clement 29 is formed on a region 
over the interlayer iiiaulciLiiiy film 13 at positions corresponding 
to emissive regions using a color filter, color changing film, etc, 

25 When a color filter is used as the color modifying elem^^nf. 79, a 
transferring method or spin coating io used to form the color f iltsr. 
The transferring iueUhud will iiuw be described. Amaterial of a color 
filter ct one oi the colors is transferred to the entire surface 
cf uhQ substrate using a transfer film and zhe color f i lt«r mat«ria1 
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transferred Lo regions in which the color filter material is not 
nece.?.-flry is removed through etching, to thereby form a first cclor 
filter. i>Jext, a rr^ateri^il of a color filLei of a color other than 
that Lhe first color filter is transferred in a similar mdnner, 
and unnecessary porLiuns are etched oway to form a sfir.nnd color 
filter. Tn this process, some meeiiis must be provided for ensuring 
that the first color filter which is formed previously is not damaged. 
A Lhixd color filter is then formed by l-.ransf erring a material of 
a color filter of a color different from those of two previ nns colors 
in similar mannftr. As above, some means must be provided for ensuring 
that the first and second rolor filters are not damaged. When a 
Lulor modifying element 29 is to b* formftd using a color changing 
film, a patteraing. process is applied through w«t et.rhing. 

Tig. 6a is a cross secLional view showing a second step in 
the method now being HfiscriPed. In this step, a first planarization 
film 17 made of a resin or the like is layered through spin coating 
or the like on the interlayer insulating, film 15 covering the color 
modifying element 29, diive power supply line 53, and drain electrode 
26. Then, s contact hole CT is formed through the planarization 
film 17, which reaches thft drain electrode 26, 

A layer 28 made of a transparent material such as, for exanple, 
ITO is then layered through sputtering to entirely cover the contact, 
hole CT and thft planarization film 17. A resist is then applied 
en the ITO layer 28 and is psf.terned by exposing and developing 
ubing a mask. Using the patterned resist as a mask, the ITO Dayer 
28 is etched so thaU Lhe electrode 61 made of ITO is formed, which 
is connect ed to the drain electrode 26 through the contact hole 
CT. 

Fig. SC i3 o cross sectional view shnwing a third Step. In 
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the third st-Rp, a material of a t>econd planarization film niade of 
an organic resin or the 1 i Vft is layered on Liit electrode 61 and 
the pljifidii2ation film I'? through spin co^^ing or the like. Jh^n, 
thft ^.fzcona planarization film material io exposed using a m^isic 103 
and developed to form ?i .second planarization lilrA G7 , In the example 
mask 105 used to illustrate this prncess, a plurality oi openings 
R50, C50, and B50 are formed, qo shown in Fig. 7. Th«> openings R50, 
G-^iO, and b50 of the masi^ h«iv*e widths Wp., Wy, and w» and a he.igbh 
H which are ident i r;s 1 to those of the correijponding emissive regions 
(Er, Eg/ and Ea) . By patterning tbP. f=RconQ planarlzatiuii material 
layer using Lhe mask 105 through photolithography, openings are 
formed in the second planaiization film 67 in positions a'nd shapes 
corresponding to the emissive regions E and the surface of the 
electrode 61 is exposed in thp opening. 

Fig. CD is a crocs sectional view showing a tourth step. In 
the fourth step, an emissive element layer 65 mad© of a hole tran.^iport 
layer G'?, ;5n emissive layer 63, and an electron transport layer 
64 is evaporated over thft entire surface of the iiubstrate above 
the electrode 61 and the planarization fi 1m 67, covering the exposed 
elecLruUfci 61, Then, an electrode 66 is evaporated ovp.r the emissive 
element layer 65, Becdu:?e resistances of these emissive materials 
are relatively high, only the emissive elemenL layer G5 in a region 
between the electrode 61 and the electrnrift feb becomes the emissive 
reqion, 

Tne second inanufacturiiiu method in which the emissive region 
i is adjusted by the p.lftc.trode 6i will now be dtis^^ribed. In this 
method, the device may. be formed in steps similar to Lhe 
above-descj-ibed first method, except that the second p] anarization 
film b/ is not formed, specilically, the electrode 61 is formed 
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in the same shape flnri position as the emissive region using a mcsk, 
thcr., the ©micsiv© oiom^nt i;=yftr fcb and the electrode 66 are 
luLmed covering the electrode 61. In this m;^nner, an Lb display 
device having a croij:* sectional structure of Fig • 5A can be obt a j n^.d . 

5 As the mask f^r torrrdng the electrode 61, a mask having openings 
in positions and shapes corresponding to the emissive reqions E 
may be ubt^d similar to the mask described above regarding Fig. 7. 

According to the prelerred embodiment described above, by 
setting the emissive regions so that a desired luiflinance is achieved 

10 in each color component and the degradations of the EL maLerial 
withiii dll emissive regions arc matched, it is possible to obtain 
an EL display device of high quality in which the brightness balance 
among co.lor components (white balance) is nuL destroyed regardless 
of the usage time of tb« display device* 

13 In the abovc-describod example of thp preferred embodiment/ 

a bottom ejtii:^ sion type EL display device has been described . However, 
thP. present invention is not limiLed to such a configuration and 
may b© appliQd to a top Aml5?sion type £L display device in which 
the erriission from an EL element is output from a side opposite to 

20 thdL v£ Lhe TFT substrate. In a top emission type device, becausft 
the organic EL element placed on a side closer to the viewer 
than non-tran.^parent materials such as the TFT diid various signal 
lines, that is, materials that block 1 i ghr. emission, degree of freedom 
lur design is higher and the emissive area can be widened. In nrh«r 

2h words, there is no limilcLior: that, substantially, the emissive 
region c-n he formed only in a region surrounded by the TFT, various 
signal lines, and drive power suppl y 1 ine in which no non-transparent 
material is placed closer to the viewer side than the org^anic EL 
element 60, as shewn in Fiya. 2 and 3. Therefore, the top gate cype 
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device? ^nnw.s for an advantage, in addition to the pobiiibiiity of 
forming the ©missive region to cover t.hft entire region surrounded 
by various signal lines and the drive power supply line 53^ that 
the eiTilsslve rec^ion E cdu be formed exceeding the various single 
5 lines and drive power supply line 53 in any layout which allows 
for a contact between the drain electrode 25 of the corresponding 
TFT 2 0 diid uhe electrode CI. Similarly as in bottom emission type 
Structure, in a top emission type devii;e, in consideration of the 
ease of the arrangement nf the emissive regions, it is desirable 

10 to set one of the height and width of the emissive regions tn bft 
common to all emissive regions, and it is particularly desirsible 
to set the height of the emissive reyiuiis to be common ► 

An ftx;5nple of a top emission type bL display device will now 
be described. Fig. 8 is a diagram showing crn?=;5? .«;Rrr.i onal structure 

15 of relevant portions of a top emission type EL display device , Layers 
identiual to those shewn in Fig- 4B arc assigned the same reference 
numerals • The TFT 20, drain electrode 26, and drive pow^ii ssupply 
line 53 are identical to those «;hnun in Fig. 4B. A planarizatlcn 
film 17 ic layered covering the drain electrode 26, drive power 

20 supply line 53, and interlayer insulating film 15 for planari/'.ing 
the surface. An electrode 71 made of a conductor such cii>, fui. eAample, 
TTO nr !^ mfth^l i formed over the planarization film 17 covering 
a contact hole form.ed through the planarization film 17. The 
electrode 71 is electrically connected to the drain eiectrodo 26 

25 through the contact hole, in rig. 8, the electrode 71 is rumed 
cover i.ng the TP? 70, hnt when it is desired tc turther increase 
the area of the emissive region, it is possible to form the electrode 
71 covering the TFT 10 -which is used as a switching element and 
a Storage capacitor electrode 55 (not showjj) , etc. Then, an eirdsiive 
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clement layer 65 i layered and formed ov«i the electrode 71 and 
<3ri electrode 7 6 made of a transparent cnndiictive material is fuiaied 
cover inq the emissive element layer 65. A transp^rftnt protection 
fi im y8 made of an acrylii^ resin is layered over the electrode 7fi 
5 to covsr an organic FJ. element 70 formed of the electrode 71, emicc^ive 
element layer 65, and electrode 76. A r.olor modifying eleiiienu 39 
is formed over the transparent protection film 78. Similar to h'ig. 
4B, thP. ^.missive region Z is defined by a region in which the electrode 
71 is exposed due to ^^n opening of the second pldndrization film 
10 67, However/ similar to other EL display devices Of bottom emiii.'^iua 
type/ il is also possible to define the emissive regions for 
example/ through methods shown in Figs. 5A and SB. 

A top emis.'Jion type bL display device Lo which the prer^ent 
invention is applicable is not limited to the above^descr Lbed 
15 strucLure, For example, it ic possible to employ a .«;t.ructure in 
wnich the transparent piotection f ilm 78 is not layered on the org-anD c 
EL elfimp.nt 7L) and a sealing substrate (opposing substrate) 40 is 
adhered at a periphery of the substrate 30 on the side on which 
the organic EL element 70 is formed to seal thP. element 70. In this 
20 case, the culox modifying element 29 may be formed on one of the 
major surfaces of the sealing bubstrate 40, for example, on the 
side facing the elements as shown in Fiq. 8 by dotted lines / or 
the color modifying element 39 may a1 tftrnativeiy be formed on the 
electrode 76 (cathode) similar to the structure in which thfi 5ieaiing 
25 is achieved by the protection film 78. Alternatively, both the 
transparent protection film 78 and the sealing substrate (upposing 
substrate) 40 may be provided and the col nr modifying element 39 
may be formed on either one of the transparent protection film 78 
;snd the sealing substrate 40 between the cathode 7S and the 

31 



transparent pxctection film 78. 

The present invention is not limited to the abcve-dcscribed 
embccirr.cnt , Tor example, as desrri bed earlier , the emissive regions 
lUciy be arranged in a delta arrangement instead of a str^ pft arrangement 
b as described In the abuve examples, when a delta arrangement is 
employed^ v;^rious configurations may be used such as, for example, 
configurations with an amount of ."^hift in the column direction lor 
edcjh xuw of emissive region being 0 . 5 region, 1 region, l.-S regions, 
2 regions, etc. The iilidpe of the emissive region is not limited 

10 to rectangnlar and may alternatively be L-shdped/ a polygon/ or 
other shapes, and any shape which is reasonable for desiqniug a 
display device may be employed. The manuf ^^r.rnrlng method and 
materials for TFTs may be any of known method or material, or a 
new Tn;^r.^^riai may be used, in additiofir although in the above 

15 description a top gate type TTT has been explained, a bottom gate 
type TFT may in which the gate electrode is provj Hp.H nn a side closer 
to Lhfe substrate than the active layer may alternatively be used. 
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